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(g) System and method for operating a multitone imaging apparatus. 



(57) A multicolor imaging device is described, 
which is capable of operating at higher than 
norma! speeds when a full range of colors is not 
required. The imaging device includes four sta- 
tion groups (2100,2200,2300,2400) each having 
a charge scorotron (2110,2210,2310,2410), a 
light source (2120,2220,2320,2420) for exposing 
a photoconductive belt (1510) to a color signal, 
and a toner developer (2130,2230,2330,2430). 
When a color of a particular station is not 
required, the light source for that station is 
disabled and the charge scorotron of that sta- 
tion is enabled to allow a higher charging rate 
for the required colors, thereby allowing the 
belt to be propelled at a higher speed. 
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The present invention relates to multitone imag- 
ing apparatus, and more particularly to apparatus 
having a photoreceptor and multiple units for depos- 
iting charge on the photoreceptor. 

A typical image printer may employ a latent devei- 5 
opment system having a photoconductive surface 
and a charging unit for depositing charge on the pho- 
toconductive surface. After being charged by the 
charging unit, the photoconductor surface is selec- 
tively exposed to a light pattern to selectively dis- 10 
charge the photoconductive surface, thereby produc- 
ing a pattern of charge corresponding to an image. 
Subsequently, the photoconductive surface is ex- 
posed to charged toner, which adheres to charged 
portions of the photoconductor surface. is 

When a printer is compact, the various parts of 
the printer tend to have a reduced size. Generally, re- 
ducing the size of the charging unit results in the 
charging unit being capable of depositing less charge 
per unit time. Reduced charge per unit time results in 20 
reduced image quality or in reduced printing speed. 

It is an object of the present invention to enable 
an improved trade-off between printing speed and 
image quality to be achieved in an image processing 
apparatus. 25 

The present invention provides, an imaging ap- 
paratus comprises a photoreceptor; a plurality of sta- 
tion groups, each station group including charge de- 
positing means for depositing charge on the photore- 
ceptor, exposing means for selectively exposing the 30 
photoreceptor to radiation; means for moving the pho- 
toreceptor relative to the plurality of stations; and 
means for selecting a station group and for disabling 
the exposing means in the selected station group and 
concurrently enabling the charge depositing means 35 
in the selected station group 

The present invention further provides an imag- 
ing apparatus comprising a photoreceptor; a plurality 
of station groups, each station group including charge 
depositing means for depositing charge on the pho- 40 
toreceptor, exposing means for selectively exposing 
the photoreceptor to radiation; means for operating in 
one of a first mode for concurrently enabling the de- 
positing means of each station group to deposit 
charge at a common polarity, enabling the exposing 45 
means in a one of the station groups, enabling the ex- 
posing means in another one of the station groups, 
and moving the photoreceptor at a first speed relative 
to the plurality of stations, and a second mode for 
concurrently enabling the depositing means of each 50 
station group to deposit charge at the common polar- 
ity, disabling the exposing means in the one of the 
station groups, enabling the exposing means in the 
other one of the station groups, and moving the pho- 
toreceptor at a speed higher than the first speed rel- 55 
ative to the plurality of stations. 

The present invention also provides an imaging 
apparatus comprising a photoreceptor; a plurality of 



station groups, each station group including charge 
depositing means for depositing charge on the pho- 
toreceptor, exposing means for selectively exposing 
the photoreceptor to radiation; means for operating in 
one of a first mode for concurrently enabling the de- 
positing means of the one of the station groups to de- 
posit charge of a first polarity at a first rate, enabling 
the exposing means in the one of the station groups, 
enabling the depositing means of the other one of the 
station groups to deposit charge of the first polarity 
at a second rate, enabling the exposing means in the 
other one of the station groups, and moving the pho- 
toreceptor at a first speed relative to the plurality of 
stations, and a second mode for concurrently ena- 
bling the depositing means of the one of the station 
groups to deposit charge of the first polarity at sub- 
stantially the first rate, disabling the exposing means 
in the one of the station groups, enabling the depos- 
iting means of the other one of the station groups to 
deposit charge of the first polarity at substantially the 
second rate, enabling the exposing means in the 
other one of the station groups, and moving the pho- 
toreceptor at a speed higher than the first speed rel- 
ative to the plurality of stations. 

The plurality of station groups may include a first 
station group; a second station group, opposed to the 
first station group through the photoreceptor. 

The photoreceptor may be a flexible belt. 

According to another aspect, the current inven- 
tion provides, in an imaging apparatus having a pho- 
toreceptor, a plurality of station groups, each station 
group including charge depositing means for depos- 
iting charge on the photoreceptor, and exposing 
means for selectively exposing the photoreceptor to 
radiation, a method of operating the imaging appara- 
tus comprising the steps of moving the photoreceptor 
relative to the plurality of stations; and selecting a 
station group and disabling the exposing means in 
the selected station group and concurrently enabling 
the charge depositing means in the selected station 
group. 

The present invention further provides a method 
of operating an imaging apparatus having a photore- 
ceptor, and a plurality of station groups, each station 
group including charge depositing means for depos- 
iting charge on the photoreceptor, and exposing 
means for selectively exposing the photoreceptor to 
radiation, the method comprising the step of operat- 
ing in one of a first mode for concurrently enabling the 
depositing means of each station group to deposit 
charge at a common polarity, enabling the exposing 
means in a one of the station groups, enabling the ex- 
posing means in another one of the station groups, 
and moving the photoreceptor at a first speed relative 
to the plurality of stations, and a second mode for 
concurrently enabling the depositing means of each 
station group to deposit charge at the common polar- 
ity, disabling the exposing means in the one of the 
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station groups, enabling the exposing means in the 
other one of the station groups, and moving the pho- 
toreceptor at a speed higher than the first speed rel- 
ative to the plurality of stations. 

The present invention also provides a method of 
operating an imaging apparatus having a photore- 
ceptor, and a plurality of station groups, each station 
group including charge depositing means for depos- 
iting charge on the photoreceptor, and exposing 
means for selectively exposing the photoreceptor to 
radiation, the method comprising the step of operat- 
ing in one of a first mode for concurrently enabling t he 
depositing means of a one of the station groups to de- 
posit charge of a first polarity at a first rate, enabling 
the exposing means in the one of the station groups, 
enabling the depositing means of another one of the 
station groups to deposit charge of the first polarity 
at a second rate, enabling the exposing means in the 
other one of the station groups, and moving the pho- 
toreceptor at a first speed relative to the plurality of 
stations, and a second mode for concurrently ena- 
bling the depositing means of the one of the station 
groups to deposit charge of the first polarity at sub- 
stantially the first rate, disabling the exposing means 
in the one of the station groups, enabling the depos- 
iting means of the other one of the station groups to 
deposit charge of the first polarity at substantially the 
second rate, enabling the exposing means in the 
other one of the station groups, and moving the pho- 
toreceptor at a speed higher than the first speed rel- 
ative to the plurality of stations. 

The accompanying drawings illustrate, by way of 
example only, one embodiment of the invention. 

In the drawings. 

Fig. 1 is largely schematic side elevation of a cop- 
ier; 

Fig. 2 is an enlarged fragment of components 
shown in Fig. 1; 

Fig. 3 is a block diagram showing functional ele- 
ments of the copier; and 

Fig. 4 is a chart illustrating operating modes of 
the copier. 

Fig. 1 shows a copier 1000 that has a height of 
940 mm. 

In operation of copier 1000, an input scanner 
1220 scans an original document on platen a 1210, to 
produce a latent image on a photoreceptor belt 1510 
in photoreceptor assembly 1500, to be described in 
more detail below. A sheet of paper from one of sev- 
eral paper trays 1110, 1120, 1130, 1140 contacts belt 
1 51 0 so that a pattern of toner on belt 1 51 0 is attract- 
ed to the paper. A vacuum transport 1125 transports 
the paper to a f user 11 32, which permanently affixes 
the toner to the paper with heat and pressure. The pa- 
per then advances out of copier 1000, or to a paper 
tray 1130 allowing the paper to return to belt 151 0 for 
printing an image on an opposite side of the paper. 

A controller 1350 controls photoreceptor assem- 



bly 1500 as described in more detail below. 

Fig. 2 shows photoreceptor subassembly 1500 in 
more detail. Belt 1510 is entrained around rollers 
2010-2028. Roller 2028 is rotated by a motor coupled 

5 to the roller by suitable means such as a belt drive (not 
shown) Roller 2028 advances belt 1510 in the direc- 
tion of arrow 2333 through various processing sta- 
tions disposed around the movement path of belt 
1510. The preferred copier 1000 includes four groups 

10 of stations for printing in four colors, e.g., cyan, ma- 
genta, yellow and black. A station group 2100 in- 
cludes charge scorotron 2110 having a single row of 
charge pins, a raster output scanning (ROS) laser as- 
sembly 2120, and a toner developer 2130. Developer 

is 2130 employees a development system in which to- 
ner may transfer from the developer to belt 1510, 
without developer 2130 contacting belt 1510. 

Another station group 2200 includes a scorotron 
2210, a LED assembly 2220, and a developer 2230. 

20 A third station group 2300 includes a scorotron 231 0, 
a LED assembly 2320, and a developer 2330. A fourth 
station group 2400 includes a scorotron 2410, a LED 
assembly 2420, and a developer 2430. LED assem- 
blies 2220, 2320, and 2420 include a bar of LEDs ar- 

25 ranged in a longitudinal configuration. Developers 
2230, 2330 and 2430 are "scavangeless," meaning 
that developers 2230, 2330 and 2430 do not remove 
toner that may already be present on belt 1510. 
Thus, copier 1000 includes a first station group 

30 2 1 00; a second station group 2200, located down- 
stream from the first station group; a third station 
group 2300, located downstream from the second 
station group; and a fourth station group 2400, locat- 
ed downstream from the third station group. 

35 Developer 2430 may contain black toner, while 

developers 2130, 2230 and 2330 may contain cyan 
toner, magenta toner and yellow toner, respectively. 

Fig. 3 shows control architecture for copier 1000. 
Controller 1350 includes a general purpose proces- 

40 sor, software, and circuitry for interfacing with vari- 
able speed photoreceptor drive motor 3070, which is 
mechanically coupled to belt 1510. Controller 1350 
causes belt 1510 to be driven at various speeds, de- 
pending on the number of basic colors employed in 

45 the copy process, as described in more detail below. 

Controller 1350 also controls variable speed 
main drive motor 3020, which is mechanically coupled 
to developer 2130 through clutch 3030, to developer 
2230 through dutch 3040, to developer 2330 through 

so clutch 3050, and to developer 2430 through clutch 
3060. Controller 1350 can selectively disable a devel- 
oper, such as developer 2330 by disengaging clutch 
3050. 

The operation of copier 1000 to print four tones 
55 will now be described. Scanner 1220 acquires an im- 
age that is subsequently decoded into four basic color 
signals. A first one of the color signals is used to drive 
ROS laser 2120, a second one of the color signals is 
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used to drive LED assembly 2220, a third color signal 
is used to drive LED assembly 2320, and a fourth col- 
or signal is used to drive LED assembly 2420. 

Station group 2100 selectively deposits cyan to- 
ner on belt 1510. More specifically, a certain area of 
the belt 1510 passes by scorotron 2110 to charge belt 
1510 to a relatively high, substantially uniform poten- 
tial. Next, the area of the belt 1510 passes by ROS 
laser assembly 21 20 to selectively expose the area of 
the belt 1510 to a pattern of light, thereby producing 
an electrostatic latent image. Next, the area of the 
belt passes developer 2130 to deposit cyan toner on 
charged areas of the belt. 

The processing by station groups 2200, 2300 and 
2400 is similar to the processing of station group 
2100, described above, except that station groups 
2200, 2300, and 2400 employ LED bar assemblies in- 
stead of an ROS laser to selectively expose belt 1510 
to light. 

After passing developer 2430, the area of belt 
1510 is exposed to a pre-transfer scorotron 2512 to 
reduce the attraction between belt 1510 and the to- 
ner that was deposited by developers 2130, 2230, 
2330 and 2430. Transfer scorotron 2515 charges a 
sheet of paper to an appropriate magnitude and po- 
larity so that t he paper is tacked to belt 1510 and t he 
toner attracted from belt 1510 to the paper. Subse- 
quently, detack scorotron 2520 charges the paper to 
an opposite polarity to detack the paper from belt 
1510. The paper is then advanced to fuser 1132, 
which permanently affixes the toner to the copy 
sheet with heat and pressure. 

Blade/brush cleaner 2535 removes toner remain- 
ing on belt 1510 after the paper is detacked from belt 
1510. 

The operation of copier 1000 to print with only 
one tone, black, will now be described. Controller 
1 350 fully enables one of the station groups and par- 
tially enables the other threestation groups. More 
specifically, controller 1350 enables scorotron 2410 
LED assembly 2420, and developer 2430, of station 
group 2400. Controller 1350 disables developers 
2130, 2230 and 2330 by disengaging clutches 3030, 
3040 and 3050, respectively; and disables ROS laser 
2120, LED assembly 2220 and LED assembly 2320. 
Controller 1350 enables scorotrons belonging to the 
station groups of the disabled developers, scorotrons 
2110, 2210 and 2310. 

Thus, controller 1350 operates to concurrently 
select the first, second and third station groups, and 
to disable the developers and exposing elements in 
the selected groups. 

In this single tone print mode, four times the ef- 
fective charge deposition rate can be achieved, as 
compared to the four tone printing mode. This higher 
charge deposition rate allows controller 1510 to 
cause belt 1510 to be propelled at a higher speed. For 
example, if the speed of belt 1510 in the four tone 
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mode is 2.5 inches per second, or 10 color prints per 
minute, in the single tone mode only mode the speed 
of belt 1510 may be 10 inches per second, allowing 
40 single tone prints per minute. 

5 Thus, controller 1350 operates to move belt 1510 

at a first speed when controller 1 350 selects one of 
the station groups to disable the developer in the se- 
lected station group, and operates to move belt 1510 
at a speed lower than the first speed when controller 

10 1 510 does not operate to disable a developer. 

Alternatively, to print in two tones, station groups 
2100 and 2300 may be partially enabled, by enabling 
scorotrons 2110 and 2310. In this two tone mode, sta- 
tion groups 2200 and 2400 are fully enabled. 

15 Fig. 4 is a chart summarizing the three operating 

modes of copier 1000. As shown in Fig. 4, when four 
types of toner, black plus three colors, are employed 
in the printing process, all four station groups operate 
to charge belt 1510, expose photoreceptor belt 1510 

20 to light, and develop photoreceptor belt 1510 by de- 
positing toner. When two toners, black plus one color 
are employed in the print process, all four station 
groups operate to charge belt 1510, while only two 
station groups operate to expose and develop belt 

25 1510. When only one tone is employed in the print 
process, all four station groups operate to charge belt 
1510, while only one station group operates to ex- 
pose and develop photoreceptor belt 1510. 

Thus, higher printing speeds may be obtained 

30 when only a limited number of tones are employed in 
the print process. 



Claims 

35 

1. An imaging apparatus comprising: 
a photoreceptor; 

a plurality of station groups, each station 
group including charge depositing means for de- 

40 positing charge on the photoreceptor, exposing 

means for selectively exposing the photoreceptor 
to radiation; 

means for moving the photoreceptor rela- 
tive to the plurality of stations; and 

45 means operable to select a station group 

to disable the exposing means and concurrently 
to enable the charge depositing means in the se- 
lected station group. 

so 2. An imaging apparatus as claimed in claim 1, 
wherein the moving means includes 

means for moving the photoreceptor at a 
first speed when the selecting means is opera- 
tive; and 

55 means for moving the photoreceptor at a 

speed lower than the first speed when the select- 
ing means is inoperative. 

4 
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3. An imaging apparatus as claimed in claim 1 or 
claim 2, wherein the plurality of station groups in- 
cludes 

a first station group; 

a second station group, located down- 
stream from the first station group; 

a third station group, located downstream 
from the second station group; and 

a fourth station group, located down- 
stream from the third station group, wherein the 
selecting means is operable to select concurrent- 
ly the first, second and third station groups. 

4. An imaging apparatus as claimed in claim 1 or 
claim 2, wherein the plurality of station groups in- 
cludes a first station group; 

a second station group, located down- 
stream from the first station group; 

a third station group, located downstream 
from the second station group; and 

a fourth station group, located down- 
stream from the third station group, and 

wherein the selecting means is operable 
to select concurrently the first and third station 
groups. 

5. An imaging apparatus as claimed in any one of 
the preceding claims, wherein each station 
groups further includes 

toner depositing means for depositing to- 
ner onto the photoreceptor, each toner depositing 
means including a respective toner supply. 

6. A method of producing images using an imaging 
apparatus having a photoreceptor, and a plurality 
of station groups, each station group including 
charge depositing means for depositing charge 
on the photoreceptor, and exposing means for se- 
lectively exposing the photoreceptor to radiation, 
the method comprising the steps of: 

moving the photoreceptor relative to the 
plurality of stations; and 

selecting a station group to disable the ex- 
posing means and concurrently to enable the 
charge depositing means in the selected station 
group. 

7. A method as claimed in claim 6, wherein the mov- 
ing step includes the steps of 

moving the photoreceptor at a first speed 
when no station group is selected; and 

moving the photoreceptor at a speed lower 
than the first speed when a station group is se- 
lected. 

8. A method as claimed in clai m 6 or claim 7, where- 
in the plurality of station groups includes a first 
station group, a second station group, located 



downstream from the first station group, a third 
station group, located downstream from the sec- 
ond station group, and a fourth station group, lo- 
cated downstream from the third station group, 
5 wherein the selecting step includes the step of 

concurrently selecting the first, second 
and third station groups. 

9. Amethod as claimed in claim 6 or claim 7, where- 
to in the plurality of station groups includes a first 
station group, a second station group, located 
downstream from the first station group, a third 
station group, located downstream from the sec- 
ond station group, and a fourth station group, lo- 
ts cated downstream from the third station group, 
wherein the selecting step includes the step of 

concurrently selecting the first and third 
station groups. 

20 10. A method as claimed in any one of claims 6 to 9, 
wherein each station groups further includes to- 
ner depositing means for depositing toner onto 
the photoreceptor, each toner depositing means 
including a respective toner supply, and the se- 

25 lecting step includes the step of 

disabling the toner depositing means in 
the selected station group. 
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(g) System and method for operating a multitone imaging apparatus. 



(57) A multicolor imaging device is described, 
which is capable of operating at higher than 
normal speeds when a full range of colors is not 
required. The imaging device includes four sta- 
tion groups (2100,2200,2300,2400) each having 
a charge scorotron (2110,2210,2310,2410), a 
light source (2120,2220,2320,2420) for exposing 
a photoconductive belt (1510) to a color signal, 
and a toner developer (2130,2230,2330,2430). 
When a color of a particular station is not 
required, the light source for that station is 
disabled and the charge scorotron of that sta- 
tion is enabled to allow a higher charging rate 
for the required colors, thereby allowing the 
belt to be propelled at a higher speed. 
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